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(12) Japanese Unexamined Patent Application Publication 

(11) Publication No. 2000-102058 

(43) Publication Date: April 7, 2000 

(21) Application No. 10-287380 

(22) Application Date: September 25, 1998 

(71) Applicant: Nippon Telegraph and Telephone Corporation 
2-3-1 , Outemachi, Chiyoda-ku, Tokyo 

(72) Inventor: Nobuo SHIGETA 
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(54) [Title of the Invention] POSITION DETECTING METHOD FOR 
MOBILE TERMINAL AND MOBILE TERMINAL APPARATUS 

(57) [Abstract] 

[Object] It is an object to present one piece of position 
information by comparing and evaluating a plurality of 
pieces of position information detected with different 
accuracies under different conditions such as indoor 
detection and outdoor detection. 

[Solving Means] A mobile terminal includes a plurality of 
different position-detecting-means for detecting position 
information at the same position, and selects single 
position-detecting-means based on factors, as evaluation 
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standards, e.g., the accuracy for position detection in each 
position detecting means, costs for position detection, and 
the availability at the present position. Thus, the 
selected position detecting means presents best position 
information on the mobile terminal's position. 
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[Claims ] 

[Claim 1] A position detecting method for a mobile terminal, 
wherein the mobile terminal comprises a plurality of 
different position detecting means for detecting position 
information at the same position, and selects single 
position-detecting-means based on factors, as evaluation 
standards, e.g., the accuracy for position detection in each 
position detecting means, costs for position detection, and 
the availability at the present position, and the selected 
position detecting means presents best position information 
on the mobile terminals position. 

[Claim 2] A position detecting method for a mobile terminal 
according to Claim 1, wherein said factors are information 
depending on location and are dynamically updated, and a 
ratio of the cost to the accuracy under the evaluation 
standard can be adjusted. 

[Claim 3] A position detecting method for a mobile terminal 
according to Claim 1, wherein the position information 
obtained, from each of said position detecting means is 
converted into data in a uniform format independent of each 
of said position detecting means. 

[Claim 4] A mobile terminal apparatus, comprising: 

a plurality of position detecting devices which are 

operated based on different principles; 

means for selecting single position-information based 
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on factors, as evaluation standards, of at least the 
accuracy for position detection in each of said position 
detecting means, costs for position detection, and the 
availability at the present position; and 

means for converting the detected position information 
into data in a data format independent of each of said 
position detecting device, 

wherein said selected position detecting device 
presents a position of said mobile terminal apparatus. 
[Claim 5] A mobile terminal apparatus according to Claim 4, 
wherein said evaluation standard includes at least one of 
the reference to a user and the reference to an initially 
set condition. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] The present invention 
relates to a method for a mobile terminal and an apparatus 
that obtain position information, capable of detecting 
seamless position information irrespective of the location 
(an indoor area or outdoor area) and the accuracy (high 
accuracy or low accuracy). 
[0002] 

[Description of the Related Arts] In general, conventional 
terminals using position information comprise single 
position-detecting-means for detecting a position via a GPS 
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or for detecting a position via a PHS. Alternatively, the 
conventional terminals using position information comprise a 
plurality of position detecting means and the position 
detecting means in this case is limited to an auxiliary 
function when any position detecting means cannot detect the 
position or to auxiliary means for correcting the accuracy 
for detecting a main position. 

[0003] Recently, it is possible to detect the position 
indoors and, thus, the terminals using the position 
information comprise a plurality of position detecting means. 
Means, which is available in accordance with the location or 
the detecting accuracy, can be properly selected. 
[0004] However, a method for unifying a plurality of 
position detecting means is not established. Therefore, 
there is no method using the position information obtained 
by the plurality of position detecting means and there is no 
standard for selecting the obtained position information. 
Therefore, data in the mobile terminal is in a data format 
depending on a dedicated terminal and an application and, in 
terms thereof, there are adverse affects to the degree of 
freedom for the design, terminal costs, and the like. 
[0005] 

[Problems to be Solved by the Invention] It is an object of 
the present invention to obtain one piece of position 
information by unifying, comparing, and evaluating position 
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information detecting means with different accuracies and 
under different conditions (an indoor area or an outdoor 
area). The obtained information can be converted into data 
in an available format, from application data. 
[0006] 

[Means for Solving the Problems] It is a first aspect of 
the present invention to provide a plurality of different 
position detecting means. For example, indoor GPS and PHS, 
outdoor GPS and PHS, an infrared system, a weak-radio system, 
and the like are provided. These systems have a variety of 
available ranges, accuracies for position detection, costs 
for terminal equipment (GPS antenna, etc.), and 
communication costs, depending on characteristics thereof. 
[0007] Incidentally, a plurality of pieces of position 
information obtained by three different systems are grasped 
based on the three following characteristics. 

• the availability at the present time. 

• the accuracy for position detection 

• the costs for position detection 

[0008] It is a second aspect of the present invention to 
have a logic of selecting the best evaluation result or 
refer to a user. 

[0009] The above-obtained position information is converted 
into data in a uniform format, thus enabling the converted 
data to be processed in various application programs. 
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[0010] It is a third aspect of the present invention that a 
user does not necessarily realize, by which position 
detecting means the position information is obtained. That 
is, the position information is seamless. 
[0011] 

[Embodiments] Fig. 1 is a diagram showing the overall 
system. 

[0012] A mobile terminal 1 comprises a plurality of 
different position detecting mechanisms. This embodiment 
describes three position detecting devices via a GPS, weak 
radio, and infrared rays. 

[0013] For instance, a mobile terminal user detects the 
position via the GPS in an outdoor GPS available area. 
Further, the position is detected with high accuracy via the 
GPS in an area for services via weak radio, such as a local 
community area. Furthermore, the position is detected 
indoors in an area for services via infrared rays. 
[0014] In this case, available position detecting means is 
varied depending on the difference of positions and the 
areas covered by each position detecting means are 
overlapped. In other words, it is general that a plurality 
of position information can be detected at the same position 
(if only single position detecting means exists, the 
solution, that is, position information is obvious). 
[0015] If the user utilizes different position information 
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obtained by the above-mentioned systems, the presented 
services can seamlessly be received. That is, it is 
unnecessary to recognize the difference caused by the 
position detecting means. 

[0016] Fig. 2 shows the structure of a hardware of the 
mobile terminal . 

[0017] The mobile terminal 1 comprises different position 
detecting devices 6 (based on, e.g., an A-system, a B-system, 
and a C-system) . The detected result is corrected to be 
data in a uniform format by a format converting device 7, 
and the corrected data is controlled by a control device 8 
and is extracted when necessary. 

[0018] The control device 8 selects data by using data (in 
an evaluation table), as evaluation standards, which is 
stored in a storage device 9. If necessary, a confirming 
message is transmitted to the user via an input/output 
device 10, and the approval of confirmation can be obtained. 
[0019] Next, a description is given of operations for 
selecting the position information with reference to a block 
diagram (Fig. 3). 

[0020] The position is detected by using the position 
detecting system without costs, which is selected among the 
above position detecting systems (11). 

[0021] Incidentally, formats of the position information 
are converted into a uniform format (12). 
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[0022] If there is data with the highest accuracy in the 
position information, the data is used (13). 
[0023] If better data can be detected by the other systems 
with higher accuracy and lower costs and can be used at the 
present time, the data is detected in accordance with an 
initially set standard such as (the priority of accuracy and 
the check by the user) (14, 14-1). 

[0024] The above-obtained data is also converted into data 
in a uniform format (14-2), and it is finally compared (15). 
[0025] One result is selected (16). 

[0026] A result value is transmitted to the application 
program and the services are offered (17). 

[0027] Fig. 4 shows an example of the evaluation table in 
the case of selecting the position information. 
[0028] The above systems (18) are characterized depending 
on three points of the accuracy for position detection (19), 
the costs for position detection (20), and the availability 
at the present position (21). In this embodiment, in the 
"A-system", the accuracy for detecting the position is "100 
m or more" and the costs are "no costs per position 
detection". Incidentally, at the present position, "A- 
system" is not available and "NO" is indicated in Fig. 4. 
[0029] The information shown in the evaluation table is not 
fixed depending on the area, differently from "the 
availability at the present position". The other factors 
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(the accuracy for position detection and the costs) may 
dynamically be changed depending on the location. For 
instance, when the GPS is used, in the case of a location at 
which correct information (via a differential GPS) is 
available, the accuracy for detecting the position is 
improved. Also, with respect to the costs, communication 
costs for check in an information center are changed 
depending on the location. 

[0030] If the amount of change cannot be specified, a 
margin for the result values may be allowed. For instance, 
the accuracy for detecting the position can be "30m to 100m". 
[0031] In any case, when the systems are compared, it is 
important to determine the data by always referring to the 
evaluation table at the present position. That is, the data 
in the evaluation table must dynamically be updated and the 
data must be dynamically determined. 

[0032] A specific method for determining comparing methods 
is described with reference to Fig. 5. 

[0033] Referring to Fig. 5, ranges of the accuracy and the 
costs obtained in the above systems which are available at 
the present position are indicated in a coordinate system. 
[0034] Conditions specified by the user are as follows. 
• the priority of accuracy (a system, by which the highest 
accuracy is obtained, is selected and the costs are 
bypassed. ) 
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• the priority of costs (a system with the lowest costs is 
selected and the accuracy is bypassed.) 

• A neutral complex conditions are determined. 

• the reference to the user (if any costs are caused, user's 
check is necessarily obtained in advance.) 

[0035] A description is given of a method for selecting one 
of a plurality of pieces of the position information 
detected under three complex conditions with reference to 
Fig. 5. When a ratio of costs (y) to accuracy (x) is 
determined, a line having one certain slope (kl, k2 ) is 
drawn . 

y = klx + ctl (a = a, b, c, d) 
y = k2x + oc2 (a = a, b, c, d) 

[0036] It is determined that as a point is closer to a 
lower right portion of the line, it is preferable. 
Therefore, in an example of Fig. 5, when the slope is kl , 
the D-system is most preferable and, sequentially, the C- 
system, the A-system, and the B-system are followed in order 
thereof. 

[0037] When the ratio of the costs to the accuracy is 
changed, the slope of the line is changed. For instance, 
when the slope is k2 , the D-system, C-system, B-system, and 
the A-system are sequentially preferable. 

[0038] Fig. 6 shows an example of the uniform format of the 
position information. 
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[0039] The position information (22) includes latitude (23), 
longitude (24), and height (25). The uniform format uses a 
coordinate system which is generally utilized in the GPS. 
Incidentally, the number of significant digits may be varied 
depending on the detecting accuracy. Further, not only the 
height from a reference plane but also the number of floors 
of a building can be used (in this case, the data might be 
corrected by user's input of information indicating at which 
floor in the building the user exists). 

[0040] Further, the position information includes attribute 
information (26) having information of the accuracy (27), 
and the costs (28) . 

[0041] Other option item (29) can include direction, moving 
speed, time, and the like. The option item may include an 
item which is used depending on the position detecting means 
and the application program. 

[004 2] Fig. 7 shows the information on the detecting 
accuracy for the position information. 

[0043] It is considered that the above-mentioned detecting 
accuracy will be changed in the future in accordance with 
the future technical advancement. Further, obviously, the 
above-stated arts and methods are not to be regarded as 
exhaustive. 
[0044] 

[Advantages] According to the present invention, it is 
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possible to realize a mobile terminal capable of detecting 
seamless position information irrespective of the location 
(an indoor area or an outdoor area) and the accuracy (high 
accuracy or low accuracy). The difference among the 
position detecting systems does not need to be particularly 
recognized, relative to the application program. 
[Brief Description of the Drawings] 

[Fig. 1] Fig. 1 is a diagram for explaining the overall 
system in the present invention. 

[Fig. 2] Fig. 2 is a diagram showing the structure of a 
hardware of a mobile terminal used in the present invention. 
[Fig. 3) Fig. 3 is a diagram for explaining an operation 
for selecting one of a plurality of pieces of position 
information detected. 

[Fig. 4] Fig. 4 is a diagram showing an example of an 
evaluation table for selecting one of a plurality pieces of 
position information detected. 

[Fig. 5] Fig. 5 is a diagram for explaining a specific 
method for selecting one of a plurality of pieces of 
position information detected. 

[Fig. 6] Fig. 6 is a diagram showing an example of a 
uniform format of position information. 

[Fig. 7] Fig. 7 is a diagram showing information on the 
accuracy for detecting the position information. 
[Reference Numerals] 
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1 : mobile terminal 
2: user 

3: GPS satellite 

4: weak-radio communicator 

5: infrared ID transmitter 

6: position detecting device 

7: format converting device 

8: control device 

9 : storage device 

10: input/output device 

11: detect position in the case of no costs 

12: unify format of position information 

13: select based on any desired standard 

14: obtain other position information 

14-1: detect position in the case of causing costs 

14-2: unify format of position information 

15: compare 

16: obtain one piece of position information 
17: transmit position information to application 
18: format 

19: accuracy for position detection 

20: costs for position detection 

21: availability at the present position 

22: position information 

23: latitude 
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24: longitude 

25: height 

26: attribute information 

27: accuracy 

28: costs 

29: option item 
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[FIG. 1] 

(1) : RECEPTION VIA GPS (OUTDOOR SPACE, ETC.) 

(2) : RECEPTION VIA WEAK RADIO (COMMUNITY AREA, ETC.) 

(3) : RECEPTION VIA INFRARED RAYS (INDOOR SPACE, ETC.) 

1: MOBILE TERMINAL 2: USER 3: GPS SATELLITE 4: WEAK- 
RADIO COMMUNICATOR 5: INFRARED ID TRANSMITTER 

(A) : DIAGRAM OF THE OVERALL STRUCTURE 

(B) : SEAMLESSLY OFFER SERVICE 

(C) : RECEIVE 

(D) : MOVE 



[FIG. 2] 

(A) : DIAGRAM OF THE STRUCTURE OF HARDWARE 
1: MOBILE TERMINAL 

6: POSITION DETECTING DEVICE (A-SYSTEM) 
POSITION DETECTING DEVICE (B-SYSTEM) 
POSITION DETECTING DEVICE (C-SYSTEM) 

7: FORMAT CONVERTING DEVICE (A-SYSTEM) 
FORMAT CONVERTING DEVICE (B-SYSTEM) 
FORMAT CONVERTING DEVICE (C-SYSTEM) 

8: CONTROL DEVICE 

9: STORAGE DEVICE 

10: I/O DEVICE 
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[FIG. 3] 

(A) : BLOCK DIAGRAM OF OPERATIONS FOR SELECTING POSITION 
INFORMATION 

(B) : CONFIRM 

(C) : RESPOND 

(D) : EVALUATE AND COMPARE 

(E) : WEIGHT BASED ON ACCURACY AND COSTS 
2: USER 

11: DETECT POSITION INFORMATION BY USING POSITION DETECTING 
SYSTEMS (HAVING NO COSTS) 

12: UNIFY FORMAT OF POSITION INFORMATION BY USING POSITION 
DETECTING SYSTEMS 

13: SELECT POSITION INFORMATION IN ACCORDANCE WITH INITIALLY 
SET STANDARD OR REFER TO AND CONFIRM TO USER 
14: OBTAIN ANOTHER POSITION INFORMATION BASED ON RESULT 
14-1: DETECT POSITION INFORMATION BY USING POSITION 
DETECTING SYSTEMS (COSTS > 0) 

14-2: UNIFY FORMAT OF POSITION INFORMATION BY USING POSITION 
DETECTING SYSTEMS 
15: COMPARE 

16: OBTAIN SINGLE POSITION-INFORMATION 

17: TRANSMIT POSITION INFORMATION TO APPLICATION PROGRAM AND 
OFFER SERVICE 



[FIG. 4] 
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(A) : EXAMPLE OF EVALUATION TABLE IN THE CASE OF SELECTING 
POSITION INFORMATION 
18: SYSTEM 

A-SYSTEM 

B-SYSTEM 

C-SYSTEM 

D-SYSTEM 

19: ACCURACY FOR POSITION DETECTION 

100M OR MORE 
3 0M OR MORE 
10M OR MORE 
1M OR MORE 
20: COSTS FOR DETECTING POSITION 

NO COSTS PER POSITION DETECTION 

¥10 PER POSITION DETECTION 

¥5 PER POSITION DETECTION 

NO COSTS PER POSITION DETECTION 
21: AVAILABILITY AT THE PRESENT POSITION 

NO 

YES 

NO 

YES 

[FIG. 5] 

(A) : EXAMPLE OF SPECIFIC METHOD IN THE CASE OF SELECTING 
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POSITION INFORMATION 

(B) : ACCURACY FOR POSITION DETECTION (= x) 

(C) : COSTS (= y) 

<D): A-SYSTEM (E) : B-SYSTEM (F): C-SYSTEM 
(G) : D-SYSTEM (H) : ORDER OF D, C, A, AND B 
(I): ORDER OF D, C, B, AND A 

(J) : MORE PREFERABLE AS CLOSER TO THIS AREA 
[FIG. 6] 

(A) : EXAMPLE OF UNIFORM FORMAT OF POSITION INFORMATION 

(B) : THE NUMBER OF SIGNIFICANT DIGITS ARE VARIED DEPENDING 
ON ACCURACY 

(C) : THE NUMBER OF FLOORS IN BUILDING IS INDICATABLE 

(D) : EVALUATED DATA IN THE CASE OF COMPARISON IS ATTACHED 

(E) : OPTION ITEM IS DETERMINED DEPENDING ON APPLICATION IF 
NECESSARY 

(F) : DIRECTION 

(G) : MOVING SPEED 

(H) : TIME 

(I) : N 40°12'34.5 
(J) : E 135°12' 34 . 5 
(K) : 123m OR 10F 

22: POSITION INFORMATION (NECESSARY ITEM) 
23: LATITUDE 
24: LONGITUDE 
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25: HEIGHT 

26: ATTRIBUTE INFORMATION (NECESSARY ITEM) 

27: ACCURACY 

28: COSTS 

29: OPTION ITEM 

[FIG. 7] 

(A) : DETECTING ACCURACY FOR POSITION INFORMATION 

(B) : POSITION DETECTING ACCURACY 

(C) : CATEGORIES OF SYSTEMS 

(D) : OTHERS 

(E) : USE OF INFRARED RAYS 

(F) : USE OF RADIO 

(G) : INDEPENDENT TYPE 

(H) : ELECTROMAGNETIC INDUCTION/ELECTROSTATIC COUPLING 

(I) : INFRARED SIGN POST 

(J) : INDUCTIVE RADIO SIGN POST 

(K) : MICRO-RADIO TAG 

(L) : WEAK-RADIO SIGN POST 

(M) : RADIO INTERACTIVE COMMUNICATION CARD 

(N) : INS 

(O) : OMEGA LORAN 



